INTRODUCTION
A variety of Gram-negative bacteria, including pathogenic and environmental bacteria, naturally secretes extracellular vesicles, so called outer membrane vesicles (OMVs) (1~9).
These extracellular vesicles are 'blebbed off ' from the outer membrane when a portion of the outer membrane bulges out (10, 11) . OMVs are spherical and bilayered nanovesicles with a diameter of 20~300 nm. Based on the biogenesis model proposed by Kuehn and Kesty (1) , OMVs reflect the outer membrane and periplasmic components and they are composed of lipopolysaccharides (LPS), phospholipids, outer membrane proteins, and periplasmic proteins (5, 12, 13) . Recent proteomic analyses reveal that cytosolic and inner membrane proteins are also packaged in the OMVs (5, 14) . In addition, a wide variety of virulence determinants, such as toxins, adhesins, enzymes, and LPS, and pathogenassociated molecular patterns (PAMPs) has been found in the OMVs (8, 15~18) . These vesicles play a role in cell-to- 
Proteins and virulence determinants associated with the S. aureus MVs
Due to the structural differences in the cell walls 
Cytotoxicity of S. aureus MVs
OMVs derived from several pathogenic Gram-negative bacteria, including Acinetobacter baumannii, enterotoxigenic
Escherichia coli, and P. aeruginosa, induce cytotoxicity of host cells (8, 16, 41) . B. anthracis MVs containing toxin components, such as protective antigen, lethal factor, and edema factor, can also induce cytotoxicity of macrophages 
CONCLUSION REMARKS
The extracellular vesicle production is an evolutionally 
